Structure-dependent recombination hot spot activity of GAA.TTC sequences from intron 1 of the Friedreich's ataxia gene.
The recombinational properties of long GAA.TTC repeating sequences were analyzed in Escherichia coli to gain further insights into the molecular mechanisms of the genetic instability of this tract as possibly related to the etiology of Friedreich's ataxia. Intramolecular and intermolecular recombination studies showed that the frequency of recombination between the GAA.TTC tracts was as much as 15 times higher than the non-repeating control sequences. Homologous, intramolecular recombination between GAA.TTC tracts and GAAGGA.TCCTTC repeats also occurred with a very high frequency (approximately 0.8%). Biochemical analyses of the recombination products demonstrated the expansions and deletions of the GAA.TTC repeats. These results, together with our previous studies on the CTG.CAG sequences, suggest that the recombinational hot spot characteristics may be a common feature of all triplet repeat sequences. Unexpectedly, we found that the recombination properties of the GAA.TTC tracts were unique, compared with CTG.CAG repeats, because they depended on the DNA secondary structure polymorphism. Increasing the length of the GAA.TTC repeats decreased the intramolecular recombination frequency between these tracts. Also, a correlation was found between the propensity of the GAA.TTC tracts to adopt the sticky DNA conformation and the inhibition of intramolecular recombination. The use of novobiocin to modulate the intracellular DNA topology, i.e. the lowering of the negative superhelical density, repressed the formation of the sticky DNA structure, thereby restoring the expected positive correlation between the length of the GAA.TTC tracts and the frequency of intramolecular recombination. Hence, our results demonstrate that sticky DNA exists and functions in E. coli.